Background: Economic recessions may influence illegal drug use via different mechanisms, for example increased use due to more psychological distress or decreased use due to lower incomes and purchasing power. This paper reviews the literature on how economic recessions and unemployment affect the use of illegal drugs among adults. Methods: We conducted a systematic realist literature review, which is an explanatory method that aims to understand underlying mechanisms that connect an event to an outcome in a specific context. A systematic search was performed in EconLit, Embase, Medline, PsycINFO, SocIndex, and Web of Science for studies examining mechanisms explaining how recessions or unemployment affect illegal drug use. Results: We synthesized 28 studies published between 1990 and 2015. Most evidence (17 studies) was found for the counter-cyclical mechanism that recessions and unemployment increase psychological distress, which increases drug use. Mainly supportive evidence for this mechanism was found in several high quality studies, in different contexts, and in a diverse number of countries and samples. In contrast, decreased income did not seem to decrease drug use (10 studies). Little evidence was available on the non-working time mechanism (4 studies) and the social exclusion mechanism (5 studies). Most of the studies that did examine these latter mechanisms confirmed the hypothesized counter-cyclical associations. Conclusion: The current evidence is in line with the hypothesis that drug use increases in times of recession because unemployment increases psychological distress which increases drug use. During times of recession, psychological support for those who lost their job and are vulnerable to drug use (relapse) is likely to be important.
Introduction
National and international economic recessions not only have financial and employment consequences for individuals living in those countries but also potential health consequences. During economic recessions, deteriorations in mental health and increases in suicides are observed at a population level (Catalano et al., 2011; Stuckler, Reeves, Karanikolos, & McKee, 2015; Uutela, 2010; Van Hal, 2015; Zivin, Paczkowski, & Galea, 2011) . Both these outcomes are associated with illegal drug use (Miller, Mahler, & Gold, 1991; Sinha, 2008) . Several studies have examined the relation between recessions and illegal drug use at the population level. Examples are studies that compare illegal drug use in the period before and after a recession (Colell, Sánchez-Niubò, Delclos, Benavides, & Domingo-Salvany, 2015; Lakhdar & Bastianic, 2011; Rossi et al., 2011) , examine the association between unemployment rates and illegal drug use (Arkes, 2011; , and the association between income per capita or gross salary growth rates and illegal drug use Lakhdar & Bastianic, 2011) . It is important to investigate not only whether economic recessions affect illegal drug use at the aggregate level, but also which individual-level mechanisms might produce these effects (Catalano et al., 2011; Stuckler et al., 2015) . This question is of scientific interest, but also of practical interest, because an intervention or policy to prevent possible increases in illegal drug use during recessions cannot be properly designed when it is unknown which mechanisms this intervention or policy should target (Stuckler et al., 2015; Xu, 2013) .
The individual-level mechanisms through which events produce effects can be synthesized with the realist review method (Pawson, Greenhalgh, Harvey, & Walshe, 2005; Pawson, 2006) . Realist literature reviewing is an explanatory method that aims to examine how complex phenomena work, and in what contexts they occur. The method is especially useful for synthesizing methodologically diverse empirical studies. Realist reviews start with a clarification of the scope of the review and a first exploratory background literature search. Then, an initial theoretical framework is constructed that focuses on contexts, mechanisms, and outcomes, and sets out how and why phenomena have certain effects. In the next stage of a realist review, this theoretical framework is tested using empirical evidence from both quantitative and qualitative studies. Finally, the initial theoretical framework is revised.
An initial scoping search indicated that few studies have directly examined the relationship between economic recessions and illegal drug use. Thus, in our systematic realist literature review, we also included literature on the relationship between unemployment and illegal drugs. This was done because nine out of ten recessions coincide with increases in unemployment rates (Claessens, Kose, & Terrones, 2008) and because the same individual-level mechanisms that affect illegal drug use can apply to recessions and unemployment (Dubanowicz & Lemmens, 2015; Henkel, 2011) .
In the current systematic realist literature review on how economic recessions and unemployment affect illegal drug use, the initial theoretical framework was constructed based on six key publications on the relationship between recessions or unemployment and illegal drug use or substance use in general (BrettevilleJensen, 2011; Catalano et al., 2011; Dubanowicz & Lemmens, 2015; Falagas, Vouloumanou, Mavros, & Karageorgopoulos, 2009; Henkel, 2011; . In these publications, five potential mechanisms through which recessions or unemployment could affect illegal drug use were described (Fig. 1) . Two of these mechanisms predict a pro-cyclical effect, which is a decrease in illegal drug use after the start of a recession. First, based on basic economic theory (Ruhm, 1995) , one could expect decreased use of illegal drugs or use of cheaper drugs after the start of a recession, because individuals have reduced incomes and purchasing power, especially if they lose their job (Bretteville-Jensen, 2011; 
Determi nants
Mechan isms Outco me
M1: Income mechanis m (pro-cyclical) An econo mic recessi on and unemploy ment lead to reduc ed inco mes, which leads to less spending on illegal drugs, either by less use of drugs or by buying ch eaper drugs.

Economic recession
M2: Job cha nces mechanism (pro-cyclical) An econo mic recess ion lea ds to job loss and people may decre ase the ir illegal drug use to incre ase their chances of ho lding on to or ge ƫng a job .
M3: Psychological distress mechanism (counter-cyclical) An econo mic recess ion lea ds to job loss and fear of job loss , which leads to psy cholo gical distress that may be coped with by using illegal dr ugs.
Illegal drug use Unemployment
M4: Non-work ing Ɵme mechanism (counter-cyclical) An econo mic recess ion lea ds to job loss and reduced workin g ho urs, wh ich leads to more nonworking Ɵme availa ble for usin g il legal drugs.
M5: Social exclusion mechanis m (counter-cyclical)
An econo mic recessi on leads to job loss , whi ch may lead to loss of soci al sta tus and to so cial exclusio n, which may be cope d with by using illeg al drugs.
Count ry-l evel contex t: acceptance of drug us e, prices of illegal drugs, po liƟcal and social situ aƟo n, auster ity measures Individual-level contex t: gender, age, socioeconomic status, ill egal drug use histor y, use of other subst ances, employment status et Dubanowicz & Lemmens, 2015; Henkel, 2011; . Second, use of illegal drugs may decrease after the start of a recession because not using illegal drugs can increase people's chances of holding on to their job or getting a job among those who are unemployed (Catalano et al., 2011; Henkel, 2011) . The other three mechanisms predict a counter-cyclical effect, which is an increase in illegal drug use after the start of a recession. First, a counter-cyclical effect may occur because psychological distress increases during a recession due to people losing their job or due to fear that they will lose their job. People may cope with this stress by using drugs (Bretteville-Jensen, 2011; Catalano et al., 2011; Dubanowicz & Lemmens, 2015; Falagas et al., 2009; Henkel, 2011; . Second, people might lose their job during a recession or their working hours might be reduced, which causes them to have more non-working time. This increases the time available for using drugs (Bretteville-Jensen, 2011; Dubanowicz & Lemmens, 2015; . The final mechanism from our initial theoretical framework hypothesizes that job loss due to a recession can lead to loss of social status and to social exclusion (Dubanowicz & Lemmens, 2015) . People may cope with this loss by using illegal drugs.
The initial theoretical framework also contained information about contexts (Fig. 1) , because the above mechanisms may not affect all individuals in the same way. It is possible that contrasting effects occur in sub-groups within a single population experiencing the same recession. For example, effects could be different for different age groups, for males and females, for people from different socioeconomic status groups, for people who have and who do not have a history of illegal drug use, and for employed versus unemployed individuals. Additionally, it is possible that certain mechanisms take place only in some country-level contexts (De Goeij et al., 2015) . The extent of social acceptance of drug use, the prices of illegal drugs, the political and social situation, and the extent of austerity measures could, for example, play a role. Contexts can also interact with mechanisms to generate different outcomes. Therefore, in addition to examining mechanisms that explain how economic recessions influence illegal drug use, it is important to examine in which individual-level and country-level contexts these mechanisms occur. Moreover, effects may differ for different types of drugs. It is also important to take these differences into account, if there is sufficient empirical evidence available to make these distinctions.
In our systematic realist literature review, we aimed to answer the following question: How do economic recessions and unemployment affect the use of illegal drugs among adults?
Methods
Search strategy
After formulating the initial theoretical framework, we performed a systematic search using a keyword-based search strategy in six databases on 15 November 2015: EconLit (which contains literature from 1990 onwards), Embase (1974 onwards) , Medline (1946 onwards) , PsycINFO (1971 onwards), SocIndex (1972 , and Web of Science (1950 onwards) . Realist reviews often use an iterative search strategy that is refined during the review process (Wong, Westhorp, Pawson, & Greenhalgh, 2013) . Our initial search used only search terms with synonyms for economic recession and illegal drug use and was used to screen relevant publications in order to obtain search terms for the five mechanisms and to verify whether we missed any individual-level mechanisms (which was not the case). The final search included keywords for economic recession and unemployment, at least one of the five mechanisms, and for the outcome illegal drug use. The keywords for illegal drug use included specific drugs such as cannabis; cocaine; ecstasy; and heroin; and more general keywords such as heavy drug use; illegal drug use; and illicit drug use. Table 1 shows all keywords used for our final search. The full search strategy is available online (Supplementary Table S1 ).
Selection of studies and extraction of relevant data First, duplicate publications, publications that were not written in the English language, other publications than scientific journal articles (e.g. books and conference abstracts), and publications that did not contain empirical evidence (e.g. commentaries and review studies) were excluded. In standard systematic reviews some study designs (e.g. randomized controlled trials) are preferred over other study designs (e.g. qualitative studies). However, in realist reviewing, empirical evidence from any study design is considered important because multiple methods are needed to illuminate the richer picture of how contexts and interventions have an impact on outcomes (Pawson et al., 2005) . Also, the limitation of one study can often be met with information from another study. Therefore, we included literature from any study design in our review.
After this first selection, 456 studies remained. The abstracts of those studies were coded on relevance (i.e. studies had to be about recession or unemployment and illegal drug use). The full-text of the 218 studies that were considered relevant were coded on five inclusion criteria: 1) Respondents are not institutionalized, hospitalized, or in treatment.
2) The study is about short-or medium-term effects among adults. 3) Drug use is measured at the individual level. 4) At least one of the mediators from the initial theoretical framework are present and they are measured at the individual level. Mediators were income, job chances, psychological distress, non-working time, or social exclusion. 5) At least two relationships between determinant, mediator, and outcome are tested with empirical evidence. Determinants were recession or unemployment and outcomes were use of With respect to the second inclusion criterion, we only examine short-or medium-term effects because long-term effects are difficult to attribute to a recession or unemployment rather than to other life-events. Short-or medium-term is defined as five years or less. A study among adults is defined as the majority of the studied ages being 18 or older at the last studied survey wave (e.g. a study about 14-18 year olds is not included and a study about 16-24 year olds is included). The fifth inclusion criterion meant that some included studies tested the relationship between determinant and mediator and between mediator and outcome, other included studies tested the relationship between determinant and outcome and between determinant and mediator, and some included studies tested the relationship between determinant and outcome and between mediator and outcome. Studies that tested, for example, the relationship between mediator and outcome without Exclus ion based on low quality and re levance: n=24* -Low quality: n= 9 -Low relevan ce: n=20 Studies n=2 8 * Some studie s have been excluded on mulƟple gr ounds . considering the determinant were not included. Studies that met all five criteria were included (n = 52).
The selection process was performed by the first author, the second author, and a research assistant independently (Cohen's Kappa = 0.57). Disagreement between codings were discussed until agreement was reached.
Relevant data on mechanisms from the 52 included studies were summarized in extraction tables by the first author. The second author checked the extraction tables. Results in the extraction tables were written as so-called context-mechanismoutcome configurations that describe in which context an economic recession or unemployment triggers individual-level mechanisms that lead to illegal drug use outcomes.
Appraisal of primary studies
The extraction tables of all included studies were independently rated by the first and second author during the appraisal process. In realist reviews, defensible judgements are made on the quality and relevance of the extracted data for the purpose of testing the theoretical framework, rather than using existing technical checklists for appraising the quality of entire studies (Wong et al., 2013) .
The quality of the extracted data from the studies was rated by both coders as low, moderate, or high (Cohen's Kappa = 0.67). To make this classification for quantitative studies, we focused on study design (cross-sectional or longitudinal), size of study sample, participant selection procedure, operationalization of determinant, mediator(s), and outcome (clearly described or not), and adjustment for confounders (yes or no, for example gender, age, and health problems). To make this classification for qualitative studies, we focused on clarity of descriptions of context, description of participant selection, description of data collection and recording, description of the analyses, and on the credibility of the findings. The credibility of the findings was assessed by (re) reading the results section of the qualitative studies by both coders and judging whether the study provided sufficient original material to satisfy the reader about the relationship between data and interpretation (Green & Thorogood, 2014) . The coding instruction is available online (Supplementary Table S2 ).
The relevance of the context-mechanism-outcome configurations was rated by both coders as low, moderate, or high (Cohen's Kappa = 0.63). To make this classification, we focused on the study population, operationalization of determinant, mediator(s), and outcome, which pathways were examined, and whether the order of the examined pathways was in line with our review question. To give some examples, studies about the general adult population or about a sample of drug users were rated as more relevant than studies about people who were just released from prison or who were in military service. Studies about unemployment-related stress and unemployment-related social exclusion were rated as more relevant than studies about general stress or general social exclusion.
Studies that were classified as low in quality and/or relevance for the purpose of our review were excluded (n = 24).
Analysis and synthesis
We conducted a narrative synthesis of 28 studies that were published between 1990 and 2015. The narrative was structured around the mechanisms in the initial theoretical framework (income mechanism, job chances mechanism, psychological distress mechanism, non-working time mechanism, and social exclusion mechanism) and by whether or not studies used data from during an economic recession. An economic recession was defined (Claessens & Kose, 2009 ) as two consecutive quarters of negative economic growth as measured by a country's real (inflation adjusted) Gross Domestic Product (Eurostat, n.d.; OECD, n.d.; Trading Economics, n.d.) .
The analysis of each mechanism started with context-mechanism-outcome configurations that were coded as both high in relevance and high in quality. Subsequently, all other contextmechanism-outcome configurations were analyzed. The analyses were done by copying all these configurations to an Excel file and categorizing studies according to part of the mechanism that was examined, context, participant characteristics, operationalization of mediator, type of drugs, methodology used, and sample size. Consequently, patterns were identified by making frequent use of the realist review conceptual tools situating, reconciling, and adjudicating (Wong et al., 2013) . Situating means viewing the evidence in light of the context in which it appears, for example the country in which the findings are found or the sample that is studied. Reconciling means identifying differences that explain contradictory findings. An example is that contradictory findings may be explained by different operationalizations of mediators or different types of drugs as outcomes. Adjudicating refers to taking account of the methodological quality or relevance of evidence when synthesizing findings. For example, when the hypothesized association is found in studies with large samples, but not significantly in studies with smaller samples, more weight was given to the former. The process of adjudicating meant that judgments about the relevance of context-mechanism-outcome configurations sometimes had to be adjusted during the analyses. During the analysis and synthesis process, the first and second author had regular discussions about the interpretations. The entire author team commented on several versions of the synthesis and confirmed the final synthesis.
Results
Study characteristics
An overview of the characteristics of the 28 included studies is given in Table 2 . A description of the design and summary of relevant results for each individual study is given in Table 3 .
Nine studies used data from during a recession (Bray, Zarkin, Dennis, & French, 2000; De Souza, Diaz, Sutmoller, & Bastos, 2002; Epele, 2010 Epele, , 2011 Fergusson, McLeod, & Horwood, 2014; Kalousova & Burgard, 2014; Kramer, Booth, & Han, 2010; Melchior, Chollet, Elidemir, Galera, & Younes, 2015; Uggen & Shannon, 2014) . Almost half of these studies examined respondents in the United States (n = 4) and were longitudinal surveys (n = 4). Nineteen studies used data that were not from during a recession but included participants who experienced unemployment (Arthur & Whitley, 2015; Atkinson, Montoya, Whitsett, Bell, & Nagy, 2003; Baggio et al., 2015; Bennett, Elliott, & Golub, 2013; Calcaterra, Beaty, Mueller, Min, & Binswanger, 2014; Cepeda et al., 2012; George, Kinner, Bruno, Degenhardt, & Dunn, 2010; Hammarström, 1994; Hammer & Vaglum, 1990; Jungerman et al., 2010; Parker, Weaver, & Calhoun, 1995; Pedersen, 2009; Rossi et al., 2011; Swift, Hall, & Teesson, 2001; Tomori et al., 2014; Topp, Hudson, & Maher, 2010; Wadsworth, Moss, Simpson, & Smith, 2004; Weston et al., 2009; Winter et al., 2015) . These studies examined respondents in ten different countries, predominantly from the United States (n = 6) and Australia (n = 4). Almost half of these studies were crosssectional surveys (n = 9).
Of all examined studies, 21 used quantitative methods (Atkinson et al., 2003; Baggio et al., 2015; Bray et al., 2000; Calcaterra et al., 2014; Cepeda et al., 2012; De Souza et al., 2002; Fergusson et al., 2014; George et al., 2010; Hammer & Vaglum, 1990; Jungerman et al., 2010; Kalousova & Burgard, 2014; Kramer et al., 2010; Melchior et al., 2015; Parker et al., 1995; Pedersen, 2009; Rossi et al., 2011; Swift et al., 2001; Topp et al., 2010; Wadsworth et al., 2004; Weston et al., 2009; Winter et al., 2015) , six studies used qualitative methods (Arthur & Whitley, 2015; Bennett et al., 2013; Epele 2010 Epele , 2011 Tomori et al., 2014; Uggen & Shannon, 2014) , and one study used both quantitative and qualitative methods (Hammarström, 1994) . The psychological distress mechanism was examined in most studies (n = 17), followed by the income mechanism (n = 10), while the social exclusion mechanism (n = 5) and the non-working time mechanism (n = 4) were studied less often. No studies examined the job chances mechanism. Most studies examined only one of the mechanisms (n = 21).
Income mechanism (pro-cyclical) Studies with data from during a recession
Six studies examined the income mechanism with data that were collected during an economic recession. Of those six studies, one qualitative study (Epele, 2010) and one quantitative study (Kalousova & Burgard, 2014) were judged to have high relevance and quality for testing the income mechanism.
The qualitative study was performed among active drug users and members of their social networks from a shantytown in Buenos Aires during the 2001-2002 recession (Epele, 2010) . The recession was regarded to have caused a reduction in resources and cash among drug users. This led to the substitution of cocaine with psychotropic pills, marijuana, free-base cocaine, and alcohol. Members of the social networks of drug users saw psychotropic pill users as people who are poor and have no resources to get high on cocaine. This study was the only one that described the broader population-level context of prices, availability, and quality of drugs. According to the interviewed drug users, the quality of cocaine deteriorated during the recession, cocaine became scarcer, and more expensive. The price was not always the main reason for switching to psychotropic pills; many former cocaine users took psychotropic pills because the quality of cocaine became so poor that they worried about the health damage caused by dangerous toxins mixed with cheaper quality cocaine. Additionally, some prescription medications became extremely scarce and people started substituting one medicine for another and took combinations of psychotropic pills with illegal drugs or alcohol when they could not get hold of the prescription medicine they needed. A related qualitative study that was performed in the same period and region found that free-base cocaine was seen as a "drug of the poor" (Epele, 2011) . Free-base cocaine started to spread a few months after the start of the recession and initially had a much lower selling price than regular cocaine.
The quantitative study was performed during the aftermath of the 2007-2009 recession in Southeast Michigan (Kalousova & Longitudinal survey Final-year students aged 16 years at baseline and 21 years at follow-up (n = 1,060)
Long-term unemployment between baseline and follow-up was associated with more psychological symptoms (both among males and females at age 16 and 21). This was also found in a multivariate analysis. [quality = moderate, relevance = moderate] Long-term unemployment between baseline and follow-up was associated with a larger increase in psychological symptoms between baseline and followup among both males and females (not reported whether this increase is significant). [quality = moderate, relevance = moderate]
Qualitative individual interviews
Final-year students aged 21 years who had been long-term unemployed during a 5-year period (n = 169)
Stress and depressive feelings were described as a consequence of unemployment. [quality = moderate, relevance = moderate] 
Argentina, Buenos Aires
Cross-sectional survey
Young adults aged 21-35 years who had been active drug users in the past three years (n = 235)
A decrease in mean hours per week spent at work or not working was associated with a larger increase in mean hours per week spent using drugs. Among the same group, an increase in mean hours per week spent looking for work was associated with a larger increase in mean hours per week spent using drugs. [quality = moderate, relevance = high] Swift et al.
Australia Cross-sectional survey Population aged 18 years and older (n = 10,641) Affective disorders and anxiety disorders were associated with more dependent use of cannabis and with more non-dependent cannabis use in the past year in bivariate analyses. In multivariate analyses, only affective disorders were associated with more dependent use of cannabis and with more non-dependent cannabis use in the past year. [quality = high, relevance = high] Tomori et al.
Vietnam, Hanoi
Qualitative individual interviews
Male injecting drug users released within the past 2 years from "06 centers" (n = 43) Unemployment led to social exclusion, because it limited their ability to engage in a wider network of social interactions beyond their families. [quality = high, relevance = high] Social exclusion and stigmatization prompted episodes of drug use relapse or exacerbated struggles with drug addiction. Sometimes, social isolation in the community triggered men to meet old drug user friends, this offered support from social isolation but also prompted relapse. [quality = high, relevance = moderate] The inability to find employment was perceived as prompting drug use relapse or exacerbating their struggles with drug addiction. Also, the psychological stress from unemployment or having a job with low pay prompted relapse. [quality = high, relevance = high] Unemployment had a negative psychological impact, which led to pressure and stress. [quality = high, relevance = high] Topp et al.
Cross-sectional survey Street-based psychostimulant injectors aged 16 years or older (n = 183)
Current unemployment was associated with more psychological distress in the past four weeks in a Burgard, 2014). People who had been unemployed for at least one month between the two longitudinal surveys in 2009/2010 and 2011 had lower median household income at follow-up. Lower household income was associated with a higher likelihood of initiating marijuana at follow-up. The study also examined whether people experienced a decrease in economic resources between 2008 and 2010 by constructing an income-to-needs ratio. This decrease in economic resources was not associated with initiating marijuana in a bivariate analysis, but it was associated with a lower likelihood of initiating marijuana in a multivariate analysis. A longitudinal study among rural African American young adults from Arkansas who used cocaine or methamphetamine before the 2007-2009 recession found no significant association between income and cocaine dependence (Kramer et al., 2010) . However, young adults who were leaving chemical dependency treatment in Minnesota during the 2007-2009 recession explained in qualitative interviews that income from employment sometimes increased drug use (Uggen & Shannon, 2014) . It was not reported in the study whether a reduction in income decreased drug use. In a cross-sectional study from Rio de Janeiro during the 1998-1999 recession among HIV-negative men who have sex with men, low income was associated with a higher likelihood of crack and/or cocaine use in combination with sexual activity (De Souza et al., 2002) .
Studies with data not from during a recession
Four cross-sectional studies examined the income mechanism with data from studies about unemployment. Three of them were population surveys with a large number of respondents from the United States (Parker et al., 1995) , Wales (Wadsworth et al., 2004) , and Brazil (Jungerman et al., 2010) . All of these studies did not find a significant association between income and drug use in general (Parker et al., 1995; Wadsworth et al., 2004) or cannabis use (Jungerman et al., 2010) .
One study did find a significant association between income and drug use. In a study among Norwegian adults, low income was associated with a higher likelihood of cannabis use in the past year (Pederson, 2009 ).
Psychological distress mechanism (counter-cyclical) Studies with data from during a recession
The psychological distress mechanism was examined in three studies that were performed during an economic recession. One of these studies was coded as high in relevance and quality for testing the psychological distress mechanism (Epele, 2010) . This ethnographic study reported that members of the social network of drug users in Buenos Aires described that the daily reality of drug users became overwhelming and unbearable after the start of the 2001-2003 recession. Drug consumption was seen as a way to escape and forget this reality. Additionally, women without a history of drug use reported taking benzodiazepines (with or without medical prescription) to "calm down" and decrease anxiety, panic attacks, insomnia, and despair.
The other two studies were longitudinal surveys. Fergusson et al. (2014) followed a birth cohort from New Zealand from age 18 to age 30. During these thirteen years, two recessions took place (1997-1998 and 2007-2010) . It was found that a higher duration of unemployment was significantly associated with a higher likelihood of major depression, but duration of unemployment was not significantly associated with anxiety disorders. The study did not correlate major depression and anxiety disorders with drug use, it only correlated the direct effect of unemployment with drug use 
Australia, Queensland
Longitudinal survey Adult prisoners who were interviewed prior to release and 1, 3, and 6 months post-release (n = 891) Very high psychological distress was associated with a higher likelihood of post-release non-fatal overdose.
[quality = moderate, relevance = moderate]
(which is not the focus of this review). Among young adults from France during the 2008-2009 recession, experiencing anxiety and/ or depression was not significantly associated with cannabis use nor with cannabis abuse (Melchior et al., 2015) .
Studies with data not from during a recession
Fourteen studies that examined the psychological distress mechanism used data from studies about unemployment instead of recession. Two qualitative studies (Bennett et al., 2013; Tomori et al., 2014) and one quantitative longitudinal study (Hammer & Vaglum, 1990) were judged to have high relevance and quality for examining the psychological distress mechanism and examined the entire mechanism from unemployment to psychological distress to drug use. These three studies were performed in very different contexts. The first qualitative study examined recently separated, formerly enlisted Operation Iraqi Freedom -Operation Enduring Freedom (OIF-OEF) veterans living in low-income neighbourhoods of New York City (Bennett et al., 2013) . The second qualitative study examined male injecting drug users from Vietnam who were just released from detainment in detoxification centers (Tomori et al., 2014) . The longitudinal study examined young people aged 17-20 years in Norway, who were followed up two years later (Hammer & Vaglum, 1990) . The findings from these three studies, although executed in very different contexts, were all in line with the psychological distress mechanism. The OIF-OEF veterans described drug use as a form of coping with unemployment and homelessness (Bennett et al., 2013) . The male injecting drug users from Vietnam described that unemployment led to pressure and stress and that the stress prompted relapse into drug use when they were released from detainment in detoxification centers (Tomori et al., 2014) . Additionally, among the subgroup of young people from Norway who were unemployed at baseline, psychological problems at follow-up were associated with a higher likelihood of continued use of cannabis at follow-up (Hammer & Vaglum, 1990) . This association was not found among those who were employed at baseline.
In other studies, associations between unemployment and mediators were either positive (i.e. unemployment associated with more stress; Arthur & Whitley, 2015; George et al., 2010; Hammarström, 1994; Topp et al., 2010) or not significant (Baggio et al., 2015; Cepeda et al., 2012) . There were no studies that found negative associations. The non-significant findings were found among studies that examined depressive symptoms and mental disability instead of stress as mediators. The positive associations between unemployment and mediator were found in a diverse number of countries: Jamaica (Arthur & Whitley, 2015) , Australia (George et al., 2010; Topp et al., 2010) , Sweden (Hammarström, 1994) , the United States (Bennett et al., 2013) , Vietnam (Tomori et al., 2014) , and Norway (Hammer & Vaglum, 1990 ). And they were found among drug user samples (George et al., 2010; Tomori et al., 2014; Topp et al., 2010) , young people (Hammarström, 1994; Hammer & Vaglum, 1990) , veterans (Bennett et al., 2013) , and community members and patients and caregivers at outpatient mental health clinics (Arthur & Whitley, 2015) . Only one study reported subgroup analyses (Hammarström, 1994) and found similar effects among males and females and ages 16 and 21 years old.
Finally, associations between mediator and drug use outcomes were also examined. Associations that were found were either positive (i.e. stress associated with a higher likelihood of drug use; Calceterra et al., 2014; Cepeda et al., 2012; George et al., 2010; Swift et al., 2001; Winter et al., 2015) or not significant (Atkinson et al., 2003; George et al., 2010; Swift et al., 2001; Topp et al., 2010; Wadsworth et al., 2004) . No consistent patterns were apparent in type of mediator or type of drug use outcome and whether associations were positive or non-significant. Positive associations between mediator and drug use were found among drug users in the United States (Cepeda et al., 2012) , Australia (George et al., 2010) , and Vietnam (Tomori et al., 2014) , among the population in Australia (Swift et al., 2001) , among young people from Norway (Hammer & Vaglum, 1990) , among former prisoners in the United States (Calceterra et al., 2014) and Australia (Winter et al., 2015) , and among veterans in the United States (Bennett et al., 2013) . No studies reported subgroup analyses. Most studies only examined associations between unemployment and mediators or between mediators and drug use outcomes. These studies were included in the review because they also examined the relationship between unemployment and drug use.
Non-working time mechanism (counter-cyclical)
Studies with data from during a recession Two of the included studies examined the non-working time mechanism with data that were collected during an economic recession. Both studies were performed in the United States. Young adults who were leaving chemical dependency treatment in Minnesota during the 2007-2009 recession explained in qualitative interviews that when they had a job, this provided stability and structure, and it kept them busy, which prevented them from relapsing into drug use (Uggen & Shannon, 2014) . A cross-sectional survey study among a large sample of working-age adults (25-54 years) during the 1990-1991 recession found significant associations between working part-time and having worked fewer hours in the past month with a higher likelihood of using marijuana and other illicit drugs, among men who were currently employed (Bray et al., 2000) . Among women who were currently employed, only the association between working part-time and a higher likelihood of using marijuana was significant. The associations with having worked fewer hours in the past month and with other illicit drug use were not significant.
Studies with data not from during a recession
Two small-scale cross-sectional studies examined the nonworking time mechanism with data that were not collected during an economic recession. The data from the first study were collected from 2003 to 2005 in Argentina (Rossi et al., 2011) , which was soon after the end of the 2001-2002 recession. Respondents from this study were asked about their time use in a typical week at present and in a typical week three years ago. Respondents were young adults who were active drug users at the time of the study or three years ago from impoverished drug-impacted neighbourhoods. Not having a job or having experienced a decrease in mean hours per week spent at work was significantly associated with a larger increase in mean hours per week spent using drugs. An increase in mean hours per week spent looking for work was associated with a larger increase in mean hours per week spent using drugs. Although there is considerable risk of recall bias, the relevance of this study for testing the non-working time mechanism is high. The second study was performed among working-age African Americans from Milwaukee (20-56 years) and found that working parttime was associated with a higher likelihood of cocaine use in unadjusted analyses (Weston et al., 2009) . In multivariate analyses, this association was no longer significant.
Social exclusion mechanism (counter-cyclical)
Studies with data from during a recession
The social exclusion mechanism was examined in two studies that were performed during an economic recession. A qualitative study among young adults leaving chemical dependency treatment in Minnesota during the 2007-2009 recession reported that respondents perceived that having a job provided sober peer networks, healthy social contacts, and positive social relationships (Uggen & Shannon, 2014) . In a longitudinal study among young adults from France during the 2008-2009 recession, social support was not associated with cannabis use and abuse (Melchior et al., 2015) .
Studies with data not from during a recession
Three studies examined the social exclusion mechanism with data from studies about unemployment. Two qualitative studies found support for the fact that unemployment led to social exclusion (Hammarström, 1994; Tomori et al., 2014) . Male injecting drug users who were released from detoxification centers in Vietnam reported that unemployment led to social exclusion, because it limited their ability to engage in a wider network of social interactions beyond their families (Tomori et al., 2014) . Final-year Swedish female students reported that unemployment led to passivity, not wanting to go out, and isolation (Hammarström, 1994) . This study did not report on a relation between social exclusion and drug use, but only on the relation between unemployment and drug use.
The qualitative study from Vietnam reported that social exclusion and stigmatization prompted episodes of drug use relapse or exacerbated struggles with drug addiction (Tomori et al., 2014) . Social isolation sometimes triggered men to meet old drug user friends, which offered support from social isolation but also prompted relapse. A longitudinal study among young people aged 17-20 years from Norway showed that less social integration was associated with a higher likelihood of cannabis use at follow-up (Hammer & Vaglum, 1990) .
Discussion
Based on the results of 28 empirical studies published between 1990 and 2015 we examined five individual-level mechanisms that explain how economic recessions and unemployment may affect use of illegal drugs among adults. The two mechanisms that were examined in most studies were the counter-cyclical psychological distress mechanism (17 studies) and the pro-cyclical income mechanism (10 studies).
Supportive evidence was found for the mechanism that hypothesized that recessions and unemployment increase psychological stress, which, in turn, increases illegal drug use. The findings from studies that were coded as high quality and high relevance and that examined the entire mechanism from unemployment through psychological stress to drug use all supported the hypothesized counter-cyclical psychological distress mechanism. Other studies found supportive evidence for the mechanism or non-significant results. Supportive evidence was found in a diverse set of countries (the United States, Australia, New Zealand, Norway, Sweden, Argentina, Vietnam, and Jamaica) and a diverse set of samples (e.g. drug users, young people, and the general population).
Overall, no supportive evidence was found for the pro-cyclical mechanism that recessions and unemployment decrease illegal drug use by decreasing income. Most studies did not find an association between income and drug use and some studies found results that contradicted the hypothesized mechanism. One study among the adult population from Southeast Michigan found mixed evidence (Kalousova & Burgard, 2014) . Lower household income was associated with a higher likelihood of initiating marijuana, while a decrease in economic resources was associated with a lower likelihood of initiating marijuana (but only in the multivariate analysis). Two studies among people living in Argentine shantytowns found evidence for the income mechanism causing a change in the type of drugs people use, e.g. switching to cheaper pills instead of keep using expensive cocaine (Epele, 2010 (Epele, , 2011 . Although no other empirical studies examined switching behavior among drug users, drug experts tend to agree that economic recessions could lead to switching behavior to cheaper drugs instead of 'classic' drugs that deteriorate in quality during a recession (Trautmann, 2013) . Especially problem or dependent users may be expected to look for cheaper drug alternatives, and users may also shift to cheaper legal alternatives including alcohol or a mix of illegal drugs and alcohol. It is also possible that some drug users switch to injection of drugs to maximize the psychoactive impact (Lakhdar & Bastianic, 2011) , which is a riskier administration method due to the risk of contamination with blood-borne diseases (Hagan, 1998) . Because of these risks and the potential for higher rates of switching to injection among vulnerable populations, such as those with a low socioeconomic status (Lakhdar & Bastianic, 2011) , it is important to examine switching behavior more closely in future studies.
Little evidence was available on the non-working time mechanism (4 studies) and the social exclusion mechanism (5 studies). Only one study of high quality and high relevance was identified for each mechanism. Most of the studies that did examine these mechanisms appeared to support the hypothesized associations. Recessions and unemployment were hypothesized to increase non-working time and social exclusion, which would in turn increase drug use. The job chances mechanism was not examined in any of the studies. It should be noted that the lack of evidence on these mechanisms does not necessarily mean that they are less relevant, they may just be studied less often. Alternatively, there could be publication bias in favor of the psychological distress and income mechanism, which may be the most intuitive mechanisms for most people.
The supportive evidence for the psychological distress mechanism was not challenged by any evidence of the opposite effect, e.g. that reduced income decreased drug use. In addition, we found some preliminary evidence that increased non-working time and increased social exclusion may also increase drug use. Thus, on this balance of evidence, we would generally expect drug use to increase during a recession. Studies that describe changes in substance use after the start of a recession mostly found increases or no changes in drug use (Colell et al., 2015; Lakhdar & Bastianic, 2011; Rossi et al., 2011) . Additionally, studies that describe the relationship between unemployment and drug use mostly found positive or no associations (Arkes, 2011; Atkinson et al., 2003; Colell et al., 2015; Compton, Gfroerer, Conway, & Finger, 2014; Kalousova & Burgard, 2014) . The fact that sometimes no changes in drug use were found could possibly be explained by switching behavior.
We did not only aim to examine the mechanisms that explain how economic recessions and unemployment influence illegal drug use, but also wanted to identify in which individual-level and country-level contexts and for which types of drugs these mechanisms occurred. Unfortunately, subgroup differences were not reported in most of the studies and no clear patterns emerged of findings for different countries or for different subgroups. Similarly, studies often did not distinguish between different drug use outcomes. This made it impossible to draw separate conclusions about whether recessions and unemployment lead to changes in drug use experimentation, occasional use, or problem use and whether effects differ for different types of illegal drugs.
It is important to note that the mechanisms in our theoretical framework all assume that unemployment leads to substance use through mediating factors. However, reverse causality is also plausible (Lee et al., 2015) . Psychological stress may not only lead to drug use, but drug use could also lead to psychological stress (Atkinson et al., 2003; Brunswick et al., 1992) and to unemployment (Atkinson et al., 2003; Uggen & Shannon, 2014) . Some of the positive associations that were found in cross-sectional studies and that we treated as supportive of our hypothesized mechanisms may actually be evidence of a different order of events or a mutually reinforcing relationship. A previous review on economic decline and health (Catalano et al., 2011) used a stricter approach than we did and excluded all studies based on cross-sectional associations. Although we did give more weight to longitudinal studies in our review (by taking the design into account in the quality assessment), we did not dismiss all cross-sectional evidence, as is in line with the realist review method (Pawson et al., 2005) . There were seven quantitative longitudinal studies that examined the psychological distress mechanism. Five of these studies found results that were in line with the psychological distress mechanism (Calcaterra et al., 2014; Fergusson et al., 2014; Hammarström, 1994; Hammer & Vaglum, 1990; Winter et al., 2015) . Two studies did not find significant evidence for the hypothesized mechanism but instead found evidence of depressive symptoms and mental disability at baseline being associated with unemployment at follow-up (Baggio et al., 2015) and drug use at baseline being associated with higher psychological distress at follow-up (Atkinson et al., 2003) . There thus remains a need for more longitudinal studies that examine the psychological distress mechanism while also testing for reverse causality.
Recently, another systematic realist literature review examined how economic recessions affect alcohol use (De Goeij et al., 2015) . The review found that alcohol use increases during recessions due to psychological stress, which was observed mainly in men. A second finding was that the volume of alcohol consumption and the number of drinks decreased during recessions due to lower individual incomes, which was found in all population subgroups across all studied countries, but the income mechanism did not change heavy and problematic drinking (De Goeij et al., 2015) . The fact that we did not similarly find evidence that reduced income decreased illegal drug use may be explained by the difference in legality between the two substances. People who already engage in illegal activities when they buy illegal drugs, may feel less inhibited about using unlawful means (e.g. stealing money or selling drugs) to maintain use. However, most alcohol users may balk at resorting to illegal activities and so merely reduce use. For heavy and problematic alcohol use and for illegal drug use, we essentially found the same thing: reduced income does not reduce use. This implies that the higher addictiveness of some types of illegal drugs may also play a role.
Limitations
There were both limitations at the level of the primary studies that we used in this review and at the level of the realist synthesis that we performed.
The main limitation of the primary studies on economic recessions, unemployment, and illegal drug use is that individuallevel mechanisms are often not studied. We identified only 28 studies that we could use for our review and only two of the five mechanisms from our theoretical framework were examined with sufficient evidence. Additionally, three quarters of the studies that we included examined only one mechanism. Therefore, the primary studies could not account for other mechanisms that may have been important. It is possible that results that were found for one mechanism could have been partly explained by another mechanism that was not studied. Another limitation of the primary studies is that most of them examined the influence of unemployment without examining the influence of economic recessions on employed individuals. Economic recessions may not only influence individuals by causing them to lose their jobs, but also by causing anxiety among people who fear that they will lose their jobs, causing distress among partners and children of those who lost their job, dissatisfaction among employees who get fewer hours or different tasks, lower incomes for pensioners, better behavior among people who want to increase their chances of retaining their job, et cetera (Catalano et al., 2011; Dooley & Catalano, 1984) .
A limitation of our realist synthesis is that we limited our analyses to individual-level mechanisms while there can also be relevant mechanisms at the population-level. For example, prices and availability of illegal drugs may change during an economic recession (Dubanowicz & Lemmens, 2015; Bretteville-Jensen, 2011) . In our review, we have treated these population-level mechanisms as contexts for individual-level mechanisms. However, a systematic literature review of evidence for these populationlevel mechanisms may increase our understanding of how recessions affect illegal drug use. Another limitation is that we only included studies that examined a recession or unemployment, one of our mediators, and use of illegal drugs. Much more literature is available that examines recessions or unemployment and one of our mediators without examining drug use, and literature that examines one of our mediators and drug use without examining recessions or unemployment. We also excluded studies in which respondents were institutionalized, hospitalized, or in treatment. We have chosen not to include these studies because of the importance of using evidence from similar contexts in realist reviewing (Pawson et al., 2005; Pawson, 2006) . Also, we have not taken alcohol use into account in our search nor in our analyses although the relationship between unemployment and illegal drug use may be confounded by alcohol use. Finally, for practical purposes, we included only English language journal articles from six publication databases while realist reviews often include grey literature, multiple iterative searches, and snowballing procedures (e.g. O'Campo et al., 2015; Pearson et al., 2015; Yen, Flood, Thompson, Anderson, & Wong, 2014) . Therefore, we may have missed relevant evidence for testing our theoretical framework.
Implications
The fact that recessions and unemployment can increase psychological stress is already well known (Catalano et al., 2011; Lin, Shah, & Svoboda, 1995; Uutela, 2010; Van Hal, 2015; Zivin et al., 2011) . In our literature review we have shown that some people may try to cope with this stress by using (more) illegal drugs. The most important implication of our findings is that during times of recession, psychological support for those who lost their job and are vulnerable to drug use (relapse) is likely to be important. Reimbursement for professional psychological support, special counselors who provide support to those who lost their job, and mental health awareness campaigns are possible interventions that may help to prevent an increase in illegal drug use during an economic recession.
Conclusion
Our systematic realist literature review found mainly supportive evidence for the mechanism that hypothesized that economic recessions and unemployment increase psychological stress, which increases illegal drug use. The evidence base related to a diversity of countries and samples (e.g. among drug users, young people, and general population samples). We also identified evidence to suggest that non-working time and social exclusion mechanisms may similarly be associated with increased drug use. We found no support for the mechanism whereby reduced incomes lead to decreasing drug use. This balance of evidence leads us to expect drug use to increase during times of economic austerity such as during a recession.
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